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( 57 ) ABSTRACT 
A display panel , a display method thereof and a display 
device are provided . The display panel includes a display 
area , a non - display area separated from the display area by 
the special - shape edge , and a driver chip , wherein the 
display area includes first pixels proximate to the special 
shape edge , and second pixels away from the special - shape 
edge , and the first pixel is divided into a first part in the 
display area and a second part in the non - display area ; and 
for the first pixel , the driver chip is configured : to determine 
a target grayscale value G of each first pixel according to 
G = 255 * K ( 172.2 ) ; and to replace the current grayscale value 
corresponding to the first pixel in the current grayscale 
database of the display panel with the target grayscale value 
G , to form a target grayscale database . 

9 Claims , 3 Drawing Sheets 
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101 

Determine a target grayscale value G of the first pixel according to 
G = 255 * K ( 1 / 2.2 ) where K is the pre - stored ratio of the area of the first 

part of the first pixel to the total area thereof 
> 

102 a Replace the current grayscale value corresponding to the first pixel in th 
current grayscale database of the display panel with the target grayscale value 
G , to form a target grayscale database , where the current grayscale database is 
a database of pixel information of the pixels , including their current grayscale 

values , created using a gamma correction curve of the display panel 

Fig . 5 
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DISPLAY PANEL , DISPLAY METHOD system , and the preset coordination system is a coordinate 
THEREOF AND DISPLAY DEVICE system including coordinate axes arranged respectively in 

the first direction and the second direction . 
CROSS - REFERENCES TO RELATED In some embodiments , the driver chip is further config 

APPLICAN 5 ured : to determine a target data voltage of each of the first 
pixels according to the target grayscale value corresponding 

This application claims priority to Chinese patent appli to each of the first pixels in the target grayscale database , and 
cation No. 201810846854.X filed on Jul . 27 , 2018 , which is to determine an initial data voltage of each of the second 
incorporated herein by reference in its entirety . pixels according to the current grayscale value correspond 

10 ing to each of the second pixels in the target grayscale 
FEL database ; and to control the first pixels to display at their 

target data voltages , and to control the second pixels to 
The present disclosure relates to the field of display display at their initial data voltages . 

technologies , and particularly to a display panel , a display In another aspect , an embodiment of the disclosure further 
method thereof and a display device . 15 provides a display device including the display panel 

according to any one of the technical solutions above . 
BACKGROUN In still another aspect , an embodiment of the disclosure 

provides a display method of a display panel . The display 
With the development of the display technologies , a panel includes a display area with a special - shape edge , a 

display device gradually tends towards including a narrow 20 non - display area separated from the display area by the 
bezel or no bezel , and the shape of a display panel is not special - shape edge , and a driver chip , wherein the display 
limited to a rectangle or another regular shape any longer , area includes a plurality of first pixels proximate to the 
but a special - shape display panel is gradually emerging in special - shape edge , and a plurality of second pixels away 
our life . For example , four corners of a full screen display from the special - shape edge , and at least one of the first 
panel are designed as rounded corners , or a grooved struc- 25 pixels is divided by the special - shape edge into a first part in 
ture is arranged on the display panel to accommodate a the display area and a second part in the non - display area ; 
headphone , a camera lens , or another modules , or arranged and the display method includes : for at least one of the first 
on a display panel in a round or another shape for a watch , pixels , determining a target grayscale value G of the first 
a wearable phone , or another device . pixel according to G = 255 * K ( 1 / 2.2 ) , wherein K is a pre - stored 

30 ratio of an area of the first part of the first pixel to a total area 
SUMMARY of the first pixel ; and replacing a current grayscale value 

corresponding to the first pixel in a current grayscale data 
In one aspect , an embodiment of the disclosure provides base of the display panel with the target grayscale value G , 

a display panel . The display panel includes a display area to form a target grayscale database , wherein the current 
with a special - shape edge , a non - display area separated from 35 grayscale database is a database of pixel information of the 
the display area by the special - shape edge , and a driver chip , pixels , including their current grayscale values , created 
wherein the display area includes a plurality of first pixels using a gamma correction curve of the display panel . 
proximate the special - shapedge , anda plurality of In some embodiments , the pixel information of each of 
second pixels away from the special - shape edge , and at least the pixels includes information about a correspondence 
one of the first pixels is divided by the special - shape edge 40 relationship between positional information of the pixel and 
into a first part in the display area and a second part in the a current grayscale thereof , and replacing the current gray 
non - display area . For at least one of the first pixels , the scale value corresponding to the first pixel in the current 
driver chip is configured : to determine a target grayscale grayscale database of the display panel with the target 
value G of the first pixel according to G = 255 * K ( 1 / 2.2 ) , grayscale value G , to form the target grayscale database 
wherein K is a pre - stored ratio of an area of the first part of 45 includes : replacing the current grayscale value correspond 
the first pixel to the total area of the first pixel ; and to replace ing to a positional information of the first pixel in the current 
a current grayscale value corresponding to the first pixel in grayscale database of the display panel with the target 
a current grayscale database of the display panel with the grayscale value G of the first pixel based upon the positional 
target grayscale value G , to form a target grayscale database , information , to form the target grayscale database . 
wherein the current grayscale database is a database of pixel 50 In some embodiments , the pixels in the display area are in 
information of the pixels , including their current grayscale array in a first direction and a second direction , wherein the 
values , created using a gamma correction curve of the first direction and the second direction are orthogonal to 
display panel . each other ; and the positional information of each of the 

In some embodiments , the pixel information of each pixel pixels is coordinates of the pixel in a preset coordinate 
includes information about a correspondence relationship 55 system , and the preset coordination system is a coordinate 
between positional information of the pixel and a current system including coordinate axes respectively in the first 
grayscale value thereof , and the driver chips configured : direction and the second direction . 
replace the current grayscale value corresponding to a In some embodiments , the display method further 
positional information of the first pixel in the current gray includes : determining a target data voltage of each of the 
scale database of the display panel with the target grayscale 60 first pixels according to the target grayscale value corre 
value G of the first pixel based upon the positional infor sponding to each of the first pixels in the target grayscale 
mation , to form the target grayscale database . database , and determining an initial data voltage of each of 

In some embodiments , the pixels in the display area are the second pixels according to the current grayscale value 
arranged in array in a first direction and second direction , corresponding to each of the second pixels in the target 
wherein the first direction and the second direction are 65 grayscale database ; and controlling the first pixels to display 
orthogonal to each other ; and the positional information of at their target data voltages , and controlling the second 
each pixel is coordinates of the pixel in a preset coordinate pixels to display at their initial data voltages . 
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BRIEF DESCRIPTION OF THE DRAWINGS at a low grayscale , and this nonlinear visual response is 
similar to an inverted curve of the gamma response , the 

FIG . 1 is a schematic structural diagram of a display panel grayscale value can be corrected in the inverse gamma form 
in the related art ; so that the luminance at the grayscale can be alleviated or 
FIG . 2 is a schematic structural diagram of a display panel 5 even avoided from being distorted . The grayscale values 

according to an embodiment of the disclosure ; corresponding to the respective pixels in the current gray 
FIG . 3 is a schematic structural diagram of a first pixel scale database in the embodiment of the disclosure are 

according to an embodiment of the disclosure ; obtained by gamma - correction . 
FIG . 4 is a schematic structural diagram of a display In the display panel according to the embodiment of the 

device according to an embodiment of the disclosure ; and 10 disclosure , the luminance L of light emitted by the first pixel 
FIG . 5 is a flow chart of a display method of a display 12 can be determined according to the ratio of the area of the 

panel according to an embodiment of the disclosure . first part thereof in the display area 10 to the total area 
thereof , and specifically when the luminance L of light 

DETAILED DESCRIPTION emitted by each first pixel 12 satisfies L = K * L , the 
15 display luminance at the special - shape edge 11 can satisfy a 

In order to make the objects , technical solutions , and visual experience of human eyes while alleviating saw teeth 
advantages of the disclosure more apparent , the disclosure and a color cast at the special - shape edge 11 in the related 
will be described below in further details with reference to art , that is , the luminance at the special - shape edge 11 , 
the embodiments thereof . perceived by the human eyes can agree with the luminance 
FIG . 1 shows a schematic structure of a special - shape 20 at the center of the display area 10 , where K is the ratio of 

display panel in the related art . Since the edge of a display the area of the first part 14 of the first pixel 12 in the display 
area 01 of the special - shape display panel is a special - shape area 10 to the total area thereof , and Lmax is the maximum 
edge 02 , and pixels of the display panel are generally luminance L of emitted light . Hereupon G = 255 * K ( 1 / 2.2 ) 
structured in a rectangle or another regular shape , pixels 03 be derived inversely from L = Lmax * ( G / 255 ) 2-2 , so that the 
at the special - shape edge 02 of the display area 01 may not 25 target grayscale value G corresponding to the luminance L 
exactly match with the special - shape edge 02 , so that a part of light emitted by each first pixel 12 can be obtained , and 
of each pixel 03 is located in the display area 01 , and the then the current grayscale value corresponding to each first 
other part thereof extends out of the display area 01. In the pixel 12 in the current grayscale database can be replaced 
related art , whether the pixel 03 is to emit light is typically with the target grayscale value thereof , thus creating the 
determined by the ratio of the area of the part of the pixel 03 30 target grayscale database ; and when an image are displayed 
in the display area 01 to the total area of the pixel 03 , so that at the respective pixels in the display area 10 according to 
there may be saw teeth and thus a color cast in the special their corresponding grayscale values in the target grayscale 
shape edge 02 of the display panel . database , saw teeth and a color deviation at the special - shape 

In order to alleviate the problems of saw teeth and a color edge can be alleviated to thereby improve the display effect 
cast at the edge of the display panel , thus improving the 35 of the display panel . Moreover the grayscale values of the 
display effect of the display panel , the embodiments of the first pixels 12 can be adjusted as described above by the 
disclosure provide a display panel , a display method thereof , driver chip , that is , the driver chip in the embodiment of the 
and a display device . disclosure can be integrated with a function of controlling 
As illustrated in FIG . 2 , FIG . 3 , and FIG . 4 , a display the grayscales of the respective pixels to thereby adjust their 

panel according to an embodiment of the disclosure includes 40 grayscale values flexibly and accurately . 
a display area 10 with a special - shape edge 11 , a non - display In some embodiments of the disclosure , the pixel infor 
area 20 separated from the display area 10 by the special mation of each pixel includes information about a corre 
shape edge 11 , and a driver chip ( not illustrated ) . The display spondence relationship between positional information of 
area 10 includes a plurality of first pixels 12 arranged the pixel , and the current grayscale value thereof , and the 
proximate to the special - shape edge 11 , and a plurality of 45 driver chip is specifically configured : to replace the current 
second pixels 13 arranged away from the special - shape edge grayscale value corresponding to the positional information 
11 , and the first pixel 12 is divided by the special - shape edge of the first pixel 12 in the current grayscale database of the 
11 into a first part 14 in the display area 10 , and a second part display panel with the target grayscale value G of the first 
15 in the non - display area 20 . pixel 12 based upon the positional information , to form the 

For the first pixel 12 , the driver circuit is configured : to 50 target grayscale database . 
determine a target grayscale value G of the first pixel 12 In the display panel according to the embodiment of the 
according to G = 255 * K ( 1 / 2.2 ) , where K is the pre - stored ratio disclosure , with the specific positional information of each 
of the area of the first part 14 of the first pixel 12 to the total pixel in the display area 10 , the current grayscale value of 
area of the first pixel 12 ; and to replace the current grayscale the pixel can be determined based upon the positional 
value corresponding to the first pixel 12 in the current 55 information , thus making it easier to replace the current 
grayscale database of the display panel with the target grayscale value with the target grayscale value . 
grayscale value G , to form a target grayscale database , In some embodiments , as illustrated in FIG . 2 , the pixels 
where the current grayscale database is a database of pixel in the display area 10 are arranged in array in a first direction 
information of the respective pixels , including their current S and a second direction G , where the first direction S and 
grayscale values , created using a gamma correction curve of 60 the second direction G are arranged orthogonal to each 
the display panel . other ; and the positional information of each pixel is coor 

Those skilled in the art can know that there is such a dinates of the pixel in a preset coordinate system , where the 
nonlinear gamma response between input voltage of a pixel preset coordination system is a coordinate system including 
and output luminance thereof that results in an inherent coordinate axes arranged respectively in the first direction S 
distortion of display luminance , that is , luminance at a low 65 and the second direction G. In the display panel according 
grayscale is lower as a gamma value is increasing , and since to this embodiment , the positional information of each pixel 
human eyes are the most sensitive to a change in luminance is specifically the coordinates thereof in the preset coordi 
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nate system , so the correspondence relationship between the grayscale database , saw teeth and a color deviation at the 
positional information and the current grayscale value can special - shape edge can be alleviated to thereby improve the 
be created more intuitively , where the specific position of the display effect of the display panel . 
coordinate origin of the preset coordinate system will not be In some embodiments , the pixel information of each pixel 
limited to any specific position , and for example , the coor 5 includes information about a correspondence relationship 
dinate origin is positioned in the non - display area 20 of the between positional information of the pixel , and the current 
display panel in the embodiment as illustrated in FIG . 2 . grayscale value thereof . The step of replacing the current 

In some embodiments of the embodiment of the disclo grayscale value corresponding to the first pixel in the current 
sure , the driver chip is further configured : to determine a grayscale database of the display panel with the target 
target data voltage of each first pixel according to the target 10 grayscale value G to form the target grayscale database 
grayscale value corresponding to each first pixel in the target includes : replacing the current grayscale value correspond 
grayscale database , and to determine an initial data voltage ing to the positional information of the first pixel in the 
of each second pixel according to the current grayscale value current grayscale database of the display panel with the 
corresponding to each second pixel in the target grayscale target grayscale value G of the first pixel based upon the 
database ; and to control the first pixels to display at their 15 positional information , to form the target grayscale database . 
target data voltages , and to control the second pixels to In some embodiments , the pixels in the display area are 
display at their intadata vlage . arranged in array in a first direction and a second direction , 
As illustrated in FIG . 4 , an embodiment of the disclosure where the first direction and the second direction are 

further provides a display device 100 including the display orthogonal to each other ; and the positional information of 
panel according to any one of the technical solutions above . 20 each pixel is coordinates of the pixel in a preset coordinate 
The display device has a better display effect . system , where the preset coordination system is a coordinate 
As illustrated in FIG . 5 , based upon the same inventive system including coordinate axes arranged respectively in 

idea , an embodiment of the disclosure further provides a the first direction and the second direction . 
display method of a display panel . The display panel In some embodiments , the display method further 
includes a display area with a special - shape edge , a non- 25 includes : determining a target data voltage of each first pixel 
display area separated from the display area by the special according to the target grayscale value corresponding to 
shape edge , and a driver chip , where the display area each first pixel in the target grayscale database , and deter 
includes a plurality of first pixels arranged proximate to the mining an initial data voltage of each second pixel according 
special - shape edge , and a plurality of second pixels arranged to the current grayscale value corresponding to each second 
away from the special - shape edge , and each first pixel is 30 pixel in the target grayscale database ; and controlling the 
divided by the special - shape edge into a first part in the first pixels to display at their target data voltages , and 
display area , and a second part in the non - display area . The controlling the second pixels to display at their initial data 
display method includes the following steps . voltages . 

The step 101 is , for the first pixel , to determine a target The display method above of a display panel can alleviate 
grayscale value G of the first pixel according to G = 255 * K 35 the problems of saw teeth and a color cast at the special 
( 1 / 2.2 ) , where K is the pre - stored ratio of the area of the first shape edge of the display panel , thus improving the display 
part of the first pixel 12 to the total area of the first pixel 12 . effect of the display panel . 

The step 102 is to replace the current grayscale value Evidently those skilled in the art can make various 
corresponding to the first pixel in the current grayscale modifications and variations to the disclosure without 
database of the display panel with the target grayscale value 40 departing from the spirit and scope of the disclosure . Thus 
G , to form a target grayscale database , where the current the disclosure is also intended to encompass these modifi 
grayscale database is a database of pixel information of the cations and variations thereto so long as the modifications 
respective pixels , including their current grayscale values , and variations come into the scope of the claims appended 
created using a gamma correction curve of the display panel . to the disclosure and their equivalents . 

Alike in the method according to the embodiment of the 45 
disclosure , the luminance L of light emitted by the first pixel The invention claimed is : 
can be determined according to the ratio of the area of the 1. A display panel , comprising : a display area with a 
first part thereof in the display area to the total area thereof . special - shape edge , a non - display area separated from the 
Specifically when the luminance L of light emitted by each display area by the special - shape edge , and a driver chip , 
first pixel satisfies L = K * Lmax , the display luminance at the 50 wherein the display area comprises a plurality of first pixels 
special - shape edge can satisfy a visual experience of human proximate to the special - shape edge , and a plurality of 
eyes while alleviating saw teeth and a color cast at the second pixels away from the special - shape edge , and at least 
special - shape edge in the related art , that is , the luminance one of the first pixels is divided by the special - shape edge 
at the special - shape edge , perceived by the human eyes can into a first part in the display area and a second part in the 
agree with the luminance at the center of the display area , 55 non - display area ; and for at least one of the first pixels , the 
where K is the ratio of the area of the first part of the first driver chip is configured : 
pixel in the display area to the total area thereof , and Lmax to determine a target grayscale value G of the first pixel 
is the maximum luminance L of emitted light . Hereupon according to G = 255 * K ( 1 / 2.2 ) , wherein K is a pre - stored 
G = 255 * K ( 1 / 2.2 ) can be derived inversely from * ( ratio of an area of the first part of the first pixel to a total 
255 ) 2.2 , so that the target grayscale value G corresponding to 60 area of the first pixel ; and 
the luminance L of light emitted by each first pixel can be to replace a current grayscale value corresponding to the 
obtained , and then the current grayscale value corresponding first pixel in a current grayscale database of the display 
tach first pelin the current grayscale database can be panel with the target grayscale value G , to form a target 
replaced with the target grayscale value thereof , thus creat grayscale database , wherein the current grayscale data 
ing the target grayscale database ; and when an image are 65 base is a database of pixel information of pixels , 
displayed at the respective pixels in the display area accord comprising their current grayscale values , created using 
ing to their corresponding grayscale values in the target a gamma correction curve of the display panel . 
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2. The display panel according to claim 1 , wherein the G = 255 * K ( 1 / 2.2 ) , wherein K is a pre - stored ratio of an 
pixel information of each of the pixels comprises informa area of the first part of the first pixel to a total area of 
tion about a correspondence relationship between positional the first pixel ; and 
information of the pixel and a current grayscale value replacing a current grayscale value corresponding to the 
thereof , and the driver chip is configured : first pixel in a current grayscale database of the display 

to replace the current grayscale value corresponding to a panel with the target grayscale value G , to form a target 
positional information of the first pixel in the current grayscale database , wherein the current grayscale data 
grayscale database of the display panel with the target base is a database of pixel information of pixels , 
grayscale value G of the first pixel based upon the comprising their current grayscale values , created using 
positional information , to form the target grayscale 10 a gamma correction curve of the display panel . 
database . 7. The display method according to claim 6 , wherein the 

3. The display panel according to claim 2 , wherein the pixel information of each of the pixels comprises informa 
pixels in the display area are in array in a first direction and tion about a correspondence relationship between positional 
a second direction , wherein the first direction and the second information of the pixel and a current grayscale value 
direction are orthogonal to each other , and the positional 15 thereof , and replacing the current grayscale value corre 
information of each of the pixels is coordinates of the pixel sponding to the first pixel in the current grayscale database 
in a preset coordinate system , and the preset coordination of the display panel with the target grayscale value G , to 
system is a coordinate system comprising coordinate axes form the target grayscale database comprises : 
respectively in the first direction and the second direction . replacing the current grayscale value corresponding to a 

4. The display panel according to claim 1 , wherein the 20 positional information of the first pixel in the current 
driver chip is further configured : grayscale database of the display panel with the target 

to determine a target data voltage of each of the first pixels grayscale value G of the first pixel based upon the 
according to the target grayscale value corresponding positional information , to form the target grayscale 
to each of the first pixels in the target grayscale database . 

database , and to determine an initial data voltage of 25 8. The display method according to claim 7 , wherein the 
each of the second pixels according to the current pixels in the display area are in array in a first direction and 

a second direction , wherein the first direction and the second grayscale value corresponding to each of the second 
pixels in the target grayscale database ; and direction are orthogonal to each other ; and the positional 

to control the first pixels to display at their target data information of each of the pixels is coordinates of the pixel 
voltages , and to control the second pixels to display at 30 in a preset coordinate system , and the preset coordination 
their initial data voltages . system is a coordinate system comprising coordinate axes 

5. A display device , comprising the display panel accord respectively in the first direction and the second direction . 
ing to claim 1 . 9. The display method according to claim 6 , further 

6. A display method of a display panel , wherein the comprising : 
display panel comprising a display area with a special - shape 35 determining a target data voltage of each of the first pixels 
edge , a non - display area separated from the display area by according to the target grayscale value corresponding 

to each of the first pixels in the target grayscale the special - shape edge , and a driver chip , wherein the 
display area comprises a plurality of first pixels proximate to database , and determining an initial data voltage of 
the special - shape edge , and a plurality of second pixels away each of the second pixels according to the current 
from the special - shape edge , and at least one of the first 40 grayscale value corresponding to each of the second 
pixels is divided by the special - shape edge into a first part in pixels in the target grayscale database ; and 
the display area and a second part in the non - display area ; controlling the first pixels to display at their target data 
and the display method comprises : voltages , and controlling the second pixels to display at 

for at least one of the first pixels , determining a target their initial data voltages . 
grayscale value of the first pixel according to * 


